Facial fractures can lead to long-term sequelae if not repaired. Complications from surgical approaches can be equally detrimental to the patient. Periorbital approaches via the lower lid can lead to ectropion, entropion, scleral show, canthal malposition, and lid edema. [1] [2] [3] [4] [5] [6] Ectropion can cause epiphora, whereas entropion often causes pain and irritation due to contact between the cilia and cornea. Transcutaneous and tranconjunctival approaches are commonly used to address fractures of the infraorbital rim and orbital floor. The transconjunctival approach is popular among otolaryngologists and ophthalmologists, whereas transcutaneous approaches are more commonly used by oral maxillofacial surgeons and plastic surgeons. 7 Ridgway et al reported in their meta-analysis that lid complications are highest with the subciliary approach (19.1%) and lowest with transconjunctival approach (2.1%).
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Raschke et al also found a lower incidence of lower lid malposition via the transconjunctival approach compared with the subciliary approach. 8 Regardless of approach, complications occur and the facial trauma surgeon must know how to manage these issues. In this article, we will review the common complications of lower lid surgery and their treatment.
Surgical Anatomy
Successful surgical outcomes require a firm understanding of the complex anatomy and function of the eyelids. The eyelids provide lubrication to the cornea as well as shield it from foreign materials. With every blink, the protective tears are spread over the surface of the cornea. The upper and lower lids are composed of analogous structures that are divided into the anterior, middle, and posterior lamellae. The anterior lamella includes the skin and orbicularis oculi muscle; the middle lamella refers to the orbital septum; and the posterior lamella refers to the retractors, superior or inferior tarsal muscle, tarsus, and the conjunctiva. 9 Herein, we will discuss the lower lid anatomy in more detail. The lower lid skin is the most superficial layer of the anterior lamella. Just deep to the skin is the orbicularis oculi muscle. It is formed by concentric muscle fibers divided into orbital and palpebral parts. The orbital portion arises from the medial canthal tendon and then inserts subcutaneously at the lateral aspect. The palpebral portion spans between the medial and lateral canthal tendons. The palpebral portion can be further divided into pretarsal and preseptal parts based on the structures that it lies upon. Medially, the medial canthal tendon forms two heads-one inserts onto the anterior lacrimal crest, while the other inserts more posterior onto the posterior lacrimal crest. Laterally, the fibers condense to form the lateral canthal tendon, which inserts into Whitnall's tubercle, located approximately 4 mm posterior to the lateral orbital rim (►Fig. 1).
fascia approximately 5 mm inferior to the tarsus.
9 Just deep to the orbicularis oculi muscle in the lower lid lies the suborbicularis oculi fat (SOOF) pad (►Fig. 2). It is distinct from the orbital fat pads, which are postseptal. The SOOF extends inferiorly to cover the inferior orbital rim. Ptosis of the SOOF can lead to "malar bags." 10 The malar fat pad also descends with age owing to gravity and can result in lower lid descent and malposition. The posterior lamella of the lower lid consists of the tarsus, the lower lid retractors, and the conjunctiva. The lower lid retractors consist of the capsulopalpebral fascia and the inferior tarsal muscle, which ultimately attaches to the tarsal plate. Some fibers from the lower lid retractors extend through the orbital fat and orbicularis muscle to insert subcutaneously, although not to the degree of the upper lid levator aponeurosis. Loss of the lower lid retractors to the tarsus can result in rotational instability of the lower lid. The lower lid tarsal plate is about half the height of the upper tarsus, measuring 4 to 5 mm, but is similar in horizontal length and thickness.
The lower lid postseptal fat pads are divided into lateral, central, and medial compartments. The lateral and central fat pads are separated by a fascial bad extending from the capsulopalpebral fascia to the inferolateral orbital rim.
11 The central and medial compartment are separated by the inferior oblique muscle. The paler and firmer medial fat pad is often associated with larger vessels. The inferior oblique originates along the orbital floor approximately 5 mm posterior to the inferior orbital rim. 12 Care should be taken to not injure the muscle as it can cause diplopia or strabismus (►Fig. 3).
Pathophysiology of Lower Lid Retraction
Lower lid retraction presents with an inferior positioning of the lower lid without eversion or inversion. While other causes may be involved, the most common is due to horizontal laxity of the tarsoligamentous sling or the orbicularis muscle. Other causes of lower lid retraction may be the result of trauma or surgery in which the middle lamella is tethered or the vertical support of the lower lid is weakened due to midface descent.
Lateral Canthal Tendon Laxity
Lower lid malposition due to lateral canthal laxity may be the result of age, trauma, facial paralysis, congenital, or iatrogenic cause. One can test for lateral canthal tendon laxity by placing a finger over the lateral canthal angle and directing the force in a superior and lateral direction. This will mimic a lateral canthal tendon tightening procedure. If the central lid is appropriately positioned along the inferior limbus, then a tightening procedure may be all that is necessary for the patient.
Middle Lamella Scarring
Fibrosis can occur between the orbital septum and the capsulopalpebral fascia due to trauma or surgery. The scarring can result in posterior displacement of the orbital fat pads and lead to a hollowing appearance and retraction of the lower lid resulting in scleral show. A vertical traction test can be performed in which the lower lid is pushed upward toward the cornea. If there is resistance to movement, this would suggest middle lamella scarring.
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Treatment of middle lamella scarring involves release of the lower lid retractors from the scarred orbital septum. This is performed through a transconjunctival approach where the lower lid retractors are released from the tarsus, followed by separation of the capsulopalpebral fascia from the orbital septum. This will allow the orbital fat to return to its natural position between the two lamellae. A spacer graft is then placed between the inferior tarsal edge and the recessed conjunctiva and capsulopalpebral fascia. This graft allows restoration of the lower lid retractor height. Spacer grafts can be harvested from the hard palate, temporalis fascia, dermis, auricular cartilage, septal cartilage, tarsal grafts, or alloplastic implants. The hard palate graft is the gold standard as it closely resembles the tarsus in consistency and structural integrity.
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Midface Descent
The midface changes as one ages, with loss of bony and soft tissue support. Increased laxity of the orbicularis oculi muscle, orbital septum, tarsal plate, as well as the zygomaticus muscles also occur. These multitude of factors result in descent of the malar fat pad as evidenced by a hollowed appearance in the infraorbital region, deepening of the nasolabial fold, and lower lid retraction. 15 Fractures of the zygomaxillary complex and its treatment can also result in midface descent. This is due to release of periosteal attachments during the wide elevation of the midface tissue to gain access to fixate the fractures.
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Treatment of the midface tissue may be required in cases where lateral canthal tightening or spacer treatment does not fully address the malpositioned lower lid.
Ectropion
Ectropion of the lower lid is characterized by eversion of the lid margin. Types of ectropion include involutional, cicatricial, paralytic, and mechanical. Ectropion can cause epiphora due to punctal eversion, resulting in conjunctival irritation and keratitis due to lagophthalmos.
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Involutional Ectropion
Ectropion of the involutional type is the most common and is the result of horizontal lid laxity secondary to age and disinsertion of the lower lid retractors. 17 As a person ages, the canthal ligaments and orbicularis muscle may weaken, resulting in increased lid laxity. In addition, the malar fat pad descends with age and midface volume loss may also contribute to the loss of support of the lower lid. Treatment of involutional ectropion requires correction of the lower lid laxity in both horizontal and vertical directions. The most common method of treatment for horizontal laxity is a lateral tarsal strip procedure (►Fig. 4). 18 Other tightening procedures described in the literature include lateral canthopexy, pentagonal wedge resection, and inferior or lateral retinacular canthoplasty. [19] [20] [21] Patients may present with medial involutional ectropion and suffer from epiphora due to punctal eversion. This can be corrected by a medial conjunctival spindle procedure. 22 To correct vertical laxity, external and tranconjunctival techniques have been described to identify and reattach Mueller's muscle and the capsulopalpebral fascia to the inferior border of the tarsus.
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A posterior approach with a Putterman clamp can also be employed to correct the lower lid ectropion as described by Singa et al in which both the vertical and horizontal components are addressed. 
Cicatricial Ectropion
Cicatricial ectropion is due to vertical shortening of the anterior or middle lamella, secondary to lower lid injury or an inflammatory process. Excessive skin and/or muscle removal during transcutaneous lower lid blepharoplasty may result in cicatricial ectropion. The transconjunctival blepharoplasty has a lower risk of ectropion even if skin is removed. If ectropion is noted early in the postoperative period, conservative management may prevent lower lid retraction and eversion. Significant ectropion will require surgical repair. Anterior lamellar shortening due to overresection of skin or scar contracture will require a full thickness skin graft. The skin graft is ideally harvested from the upper lid for best match, but postauricular or supraclavicular skin has been used as well (►Fig. 5). Ectropion due to scar contracture of the orbital septum or adhesion of the middle lamella to the inferior orbital rim will require transconjunctival release of the adhesion and lengthening of the middle lamella with spacer grafts.
Entropion
Entropion of the lower lid is defined as the inward rotation of the eyelid margin. This can cause irritation to the cornea as the lashes and epithelium of the lid margin continuously rub against it. Over time, this can lead to corneal ulceration and vision loss.
Involutional Entropion
The most common form of entropion is the involutional type. Several factors contribute to the development of involutional entropion. These include (1) horizontal lid laxity, (2) dehiscence of the lower lid retractors, (3) loss of vertical support due to thinning of the tarsal plate, (4) a preseptal orbicularis that overrides a smaller than average tarsal plate, and (5) enophthalmos caused by atrophy of orbital fat. 24, 25 Assessment of the lower lid usually shows increased lower lid laxity that is easy to evert with inferior traction. In mild cases, involutional entropion can be treated with botulinum toxin to the orbicularis muscle to weaken its activity. 26 The goal of surgical correction depends on the underlying pathophysiology; therefore, proper assessment is key to a successful procedure. Horizontal laxity can be addressed via a lateral tarsal strip procedure, 18 a fullthickness partial eyelid resection, 27 or tightening of the inferior crus of the lateral canthal tendon. 28 An overriding pretarsal orbicularis muscle can be addressed by tightening the orbicularis muscle, 29 resection of the orbicularis, 30,31 direct suture fixation of the orbicularis muscle, 32, 33 or shortening the eyelid Malpositioned Lower Lid Repair Chan et al. 601
and suturing the skin edge to the tarsus. 18 Spinelli et al describe their technique of tightening the suborbicularis septum and lateral canthus, which resulted in successful correction of entropion in 409 eyelids. 25 Barnes et al described a technique that combined lateral tarsal strip and everting sutures to correct entropion that could be performed successfully by both residents and general ophthalmologists.
34
Cicatricial Entropion
Cicatricial entropion results from a vertically shortened posterior lamella, usually from scarring of the conjunctiva or tarsus. 
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Midface Suspension
Midface descent is another cause of lower lid retraction. This may be due to age, trauma, surgery, or facial paralysis. 13 The presence of a distinct lid-cheek interface, hollowed appearance of the infraorbital area, an inferiorly displaced malar fat pad, and a flattened malar eminence may be evidence of malar descent. Repositioning of the SOOF and malar fat pad can be performed via a supraperiosteal or subperiosteal midface 
Canthal Malposition
Canthal malposition can occur, particularly if a canthotomy and cantholysis is performed. 44 Canthal malposition can lead to scleral show, tearing, and irritation of the eye. A lateral tarsal strip procedure can effectively manage lateral canthal tendon malposition. 45 Medial canthal malposition can also occur with trauma, medial canthal tendon laxity, facial paralysis, and midface retraction. 46 Analogous to the lateral tarsal strip procedure, a medial tarsal strip procedure may be utilized to correct medial canthal malposition. 47 Elner et al described a transcaruncular plication procedure to correct medial canthal tendon laxity and position.
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Conclusion
Lower lid malposition can be a consequence of natural aging, trauma, iatrogenic causes, and other diseases. Patients with lower lid retraction symptoms can range from the annoyance of excessive tearing to rare, but catastrophic loss of vision. The lower eyelid anatomy is complex, but understanding the anatomy is crucial. When lower lid complications arise, the Malpositioned Lower Lid Repair Chan et al. 603
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facial trauma surgeon should make every effort to identify the offending cause and correct the deficient anatomical layer to restore proper lid function and aesthetics. 
